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Summary

Intensity modulated radiation therapy and Intensity modulated arc therapy has been used for lung stereotactic
body radiotherapy (SBRT) and some investigation for the intensity modulation technique with the computed
tomography (CT) based functional imaging also has been reported. On the other hands, conformal SBRT for lung
is still effective in clinical practices because of the robustness of irradiation and the evidence. In this study, we
evaluated the possibility to use functional SBRT planning with conformal irradiation technique for lung cancer
patients. The CT-pulmonary ventilation image was generated using the Jacobian metric in the in-house program
with the NiftyReg software package. Using the ventilation image, the normal lung was split into three lung regions
for functionality (high, moderate and low). The anatomical plan (AP) and functional plan (FP) were made for
ten lung SBRT patients. For the AP, the linac gantry angles were optimized with the dose-volume constraints for
the normal lung sparing and the planning target volume (PTV) coverage. For the FP, the gantry angles were also
optimized with the additional constraint for the functional lung. The dosimetric parameters for the functional
volumes, PTV and normal lung, esophagus, spinal cord and so on were compared for both plans. Compared to
the AP, the FP showed better dose sparing for high- and moderate- functional lungs with similar PTV coverage
(High: -12.9 + 9.26%, Moderate: -2.0 £ 7.09%, Low: 4.1 + 12.2%). For the other normal organs, the FP and AP
shows similar dose sparing in the eight patients. However, the FP showed that the maximum doses for spinal cord
in other two patients were increased with the significant increment of 16.4 Gy and 21.0 Gy, respectively. Because
the beam direction optimizer chose the unexpected directions passing through the spinal cord. Even conformal
SBRT with the functional imaging can selectively reduce high- and moderate-functional lung while keeping the
PTV coverage. However, it would be careful that the optimizer would choose unexpected gantry angles and the
dose sparing for the other normal organs would be worse. Therefore, the planner needs to control the dose-volume

constraints or limit the beam angles to achieve the expected dose sparing and coverage.
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